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 Abstract 
High-strength steel (HSS) sheets are going to be applied to automobile parts for weight reduction and 
improvement of safety in crashing. Therefore, it is very important to evaluate the fatigue properties of 
welded HSS sheet joints for automobiles appropriately. This study examined the fatigue life assessment and 
prediction of welded steel sheet joints for automobiles. 
First, the fatigue life of welded steel sheet structures was predicted by using a fatigue analysis software 
tool, and these predicted results were evaluated by reference to corresponding experimental results. It was 
confirmed that fatigue life predictions were in good agreement with corresponding experimental results in 
cases where the SN curve database was modified appropriately. 
Second, fatigue tests were conducted under cyclic torsion loads using spot-welded rectangular section 
members made of 590MPa grade HSS to investigate the springback effect on fatigue properties. The 
prediction of the fatigue life of these members was attempted through springback analysis, an elastic 
analysis together with a method of fatigue life prediction for spot welds using nominal structural stress. The 
predicted results were generally in agreement with the experimental results in terms of the effect of 
springback. 
 Third, fatigue tests and fatigue life predictions were conducted on arc-welded joints made of HSS sheet 
under variable amplitude loading based on the standard uneven road profile data. Fatigue lives predicted 
exploiting the elastic FEM analysis together with the rain-flow cycle counting and the modified Miner rule 
were slightly longer than the experimental ones. The modification of the SN master curve using the 
Corten-Dolan method improved the agreement between the predictions and experiments on the 
T-shape-type arc welded joints. 
 Finally, fatigue tests were conducted on arc-welded lap joints made of 440MPa grade HSS sheets under a 
repeated two-step variable amplitude loading condition. The cumulative damage (D) decreased when 
increasing the difference in the loading amplitude between the high- and the low-level loadings. Moreover, 
D increased with the increase in the number of cycles at the low-level loading amplitude, under the 
condition that the low-level loading was below the fatigue limit. Furthermore, the EBSD observation 
nearby cracks was conducted and revealed that D might be in correlation with the amount of concentrated 
strain at the crack tip. 
 The above-mentioned results contribute to efficient fatigue design and improvement of fatigue properties 



























































材には 590MPa 級および 440MPa 級熱延薄鋼板製重ね
隅肉溶接継手と，Fig.3 に示す 440MPa 級熱延薄鋼板製
Fig.3  T-shape-type arc welded joint 
Arc welding 
Variable amplitude loading 
Fig.1  Model of spot welded rectangular-shaped  
section member 
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にき裂発生部近傍の損傷状態を SEM-EBSD により詳しく観察した．低レベル荷重の繰返し数 nL


























Fig.6  Repeated two-step variable 




















Number of cycles for low-level loading, nL  
Fig.7  Relationship between number of cycles 
nL and cumulative damage value D with ΔPH = 5.0kN,ΔPL= 1.75kN 
Fig.5  Comparison between predicted and 
experimental results on T-joint under 
variable amplitude loading 
Fig.4  Comparison between predicted and 
experimental results on lap joint under 
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Fig.8  IQ maps under repeated two-step variable 
amplitude loading 
(b) Variable amplitude loading with 
ΔPH = 5.0kN,ΔPL = 1.75kN and 
nL = 50 
(a) Variable amplitude loading with 
ΔPH = 5.0kN,ΔPL = 1.75kN 
and nL = 5000 
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